choice between receiving a smaller "lump sum" payment immediately and receiving the entire amount paid in installments over many years. In this situation, the majority of individuals choose the lump-sum option (Baker, Johnson, & Bickel, 2003) , with the probability of people choosing this option increasing as the amount of money won in the lottery increases. In laboratory studies, however, researchers have predominantly used hypothetical monetary rewards because it is fiscally impractical to provide real money. This practice has been bolstered by results from studies that have compared delay discounting of real versus hypothetical monetary amounts, which show discounting to be similar for the real and hypothetical money (e.g., lik, Dixon, Green, & Myerson, submitted; Madden, Begotka, Raiff, & Kastern, 2003) .
Researchers outside behavioral psychology have also looked at how people conceptualize money, be it real or hypothetical. For instance, the endowment effect refers to the finding that individuals place greater value on items that belong to them than to items that they do not own (e.g., Morewedge, Shu, Gilbert, & Wilson, 2009 ). In terms of money, the endowment effect suggests that when people are given a gift, they take ownership of the item and attempt to avoid its loss (see Kahneman, Knetsch, & Thaler, 1990) . Research from our laboratory, for example, has found that people gamble more conservatively when they are playing with staked money than when they are asked to gamble with credits that represent "hypothetical money" (Weatherly & Brandt, 2004; Weatherly & Meier, 2007) .
The endowment effect, however, can be theoretically countered by the housemoney effect: the tendency for people to be more risk prone with "won" money than with their "own" money (e.g., Ackert, Charupat, Church, & Deaves, 2006) . Research on this effect suggests that monetary gains lead to risk-proneness but that monetary losses do not have the opposite effect (Keasey & Moon, 1996) . With that said, research has also shown that people are averse to losing won money, indicating that won money is not without value (Frino, Grant, & Johnstone, 2008) .
Given that the study of delay discounting of monetary rewards has been linked to socially and clinically relevant behavior, it seems warranted to determine whether discounting is altered by contextual factors. Specifically, does discounting differ for monetary sums one has won versus sums one owns? To answer this question, different groups of participants completed a delay-discounting task that asked them to make decisions about $1,000 and $100,000 they had either won or were owed. On the basis of data concerning the lotteries (Baker et al., 2003) and the house-money effect (e.g., Ackert et al ., 2006) , one would predict that participants would discount won money more than their own money. This difference in discounting would be expected because discounting tends to decrease as the value of the outcome increases (e.g., Thaler, 1981) . However, if people have taken ownership of the won money, then according to the endowment effect (e.g., Kahneman et al ., 1990) , one would predict similar rates of discounting for won and their own money.
Method Participants
The original sample of participants consisted of 793 undergraduate students from the University of North Dakota. The final data set (see below) consisted of data from 648 respondents (441 female, 207 male). Demographic information pertaining to the 648 participants can be found in Table 1 .
Materials and Procedure
Participants completed the questionnaire packets in their introductory, developmental, educational, personality, or abnormal psychology class. each packet contained an informed consent sheet as well as a demograph ic form that asked pa r t ic ipa nts a bout t he i r ge nde r, a ge, grade-point average, ethnicity, annual income, parents' annual income, and political affiliation.
The f i n a l measu re i n eac h pac ket consisted of quest ions relat i ng to the temporal discounting of different commodities.
1 Depending on the group, the questions pertained to having won $1,000 and $100,000 (Won Money group) or being owed $1,000 and $100,000 (Owed Money group). The exact questions can be found in the Appendix. Respondents were asked to indicate the smallest amount of money they would accept today, rather than waiting for a specified period of time for the full amount, with the delay ranging from 1 week to 10 years (see Appendix for exact delays). The order of questions was randomly determined, and respondents in each group completed the questions in the same (random) order. The Won Money and Owed Money groups were respondents in different classes. That is, participants in a particular class (e.g., one section of introductory psychology) all completed the identical questionnaire.
analysis There are multiple ways in which delaydiscounting data can be analyzed. One popular technique is fitting the data to a hyperbolic equation:
whe re v represe nts t he subject ive monetary value of the delayed outcome, A represents the amount of the reward, k 1 Other commodities included federal education legislation, medical care, a romantic partner, retirement income, cigarettes, and/or weight loss, depending on which packet the participant received. Data for these other commodities are not presented because they do not directly pertain to the present research question. is a free parameter that describes the rate at which discounting occurs, and D represents the delay (e.g., Mazur, 1987) . Higher values of k are indicative of steeper rates of discounting. Myerson et al. (2001) argued that the above equation assumes that delay discounting follows a hyperbolic function and the resulting parameter representing discounting, k, is skewed, in that its distribution is bound on the lower end (at 0) but not at the upper end. As an alternative, they proposed measuring the area under the curve (AUC), which represents the sum of the trapezoids calculated across choices:
(2) In equation 2, the nondiscounted reward value is represented on the ordinate and the amount of delay on the abscissa. lower values of AUC are indicative of more discounting.
We analyzed the present data using the AUC. Beyond the points made by Myerson et al . (2001) , we considered several other factors when making this decision. First, the present procedure employed a fill-in-the-blank (FITB) method of measuring discounting (Chapman, 1996) , rather than the more traditional dichotomous-choice method (see Smith & Hantula, 2008) . Smith and Hantula, in studying these two different types of task, found that discounting was less steep with the FITB method than with the dichotomouschoice method. Furthermore, they argued that equation 1 was introduced to describe data collected using the dichotomous-choice, but not necessarily the FITB, method. Given that equation 1 was not developed for the FITB method, and because AUC is theory neutral and open to straightforward parametric analyses, AUC was used. Furthermore, equation 1 did not fit the present data particularly well. That is, although the k parameter could be estimated, the mean quality of fit was well below that described elsewhere (e.g., Smith & Hantula, 2008 ). However, it should be noted that the conclusions drawn from the analyses on the AUC would not have changed had the logarithmically transformed values of k from equation 1 been used as the dependent measure.
Data from all 793 participants were initially analyzed. The following exclusionary criteria were used to determine the final sample size. First, a respondent's data were excluded if she or he did not provide a value for every discounting question. Second, a respondent's data were excluded if her or his discounting value (as determined by either equation 1 or equation 2) fell above or below 2 standard deviations from the mean. equation 1 was utilized for the exclusion criteria, but not the analyses below, because extreme values of k were useful in identifying respondents who responded unreasonably or did not understand the task. After employing these criteria, the final data set consisted of responses from 648 respondents.
results
The results in Figure 1 suggest that the hypothetical monetary amounts were discounted differently depending on whether participants had won or were owed the money. Figure 1 presents the area under the curve for both groups for both monetary amounts, with the error bars representing 1 standard error of the mean. Smaller proportions at both dollar amounts were observed for participants who had won the money than for participants who were owed the money, indicating that participants discounted "won" more than "owed" money. Presented are the mean proportions under the discounting curve for participants discounting $1,000 or $100,000 that they either had won or were owed. The error bars represent 1 standard error of the mean for that group for that particular amount.
Statistical analyses were consistent with this conclusion. The data used to construct Figure 1 were subjected to a two-way (source of money × dollar amount) mixed-model analysis of variance. In this analysis, source of money (won vs. owed) served as the grouping factor and dollar amount ($1,000 and $100,000) was a repeated measure. The main effect of source of money was significant, F(1, 646) = 31.07, p < .001, η 2 = .046, indicating that participants discounted hypothetical money they had won more than hypothetical money they were owed. The main effect of dollar amount was also significant, F(1, 646) = 28.62, p < .001, η 2 = .042, indicating that participants discounted $1,000 more than they did $100,000. The interaction between source of money and dollar amount was also significant, F(1, 646) = 44.40, p < .001, η 2 = .064. Results for this analysis, and those that follow, were considered significant at p < .05.
Due to the significant interaction, tests for simple effects were conducted. The first set of analyses indicated that participants who discounted won money did not differ in their discounting of $1,000 and $100,000, F < 1. However, participants who discounted owed money discounted $1,000 more than they discounted $100,000, F(1, 301) = 89.27, p < .001, η 2 = .229. The second set of analyses indicated that participants who won money discounted both $1,000, F(1, 646) = 5.39, p = .021, η 2 = .008, and $100,000, F(1, 646) = 52.75, p < .001, η 2 = .075, more than participants who were owed those same amounts.
discussion
The present study was designed to ascertain whether participants' discounting of hypothetical monetary amounts would differ based on whether 2. Although equation 2 was used in the present analyses, future researchers may be interested in what the k values were had equation 1 been employed. For participants in the wonmoney group, the mean k values were 0.0618 and 1.0715 for the $1,000 and $100,000 amounts, respectively (with the mean R 2 values being 0.3390 and 0.4344, respectively). For participants in the owed-money group, the mean k values were 0.0487 and 0.0601 for the $1,000 and $100,000 amounts, respectively (with the mean R 2 values being 0.3542 and 0.3169, respectively).
they had won or were owed that amount of money. Differences in discounting were observed, in that participants discounted won money more than owed money. This result would seem to be consistent with the sentiment expressed by one respondent in the owed money group, who wrote in the margin of the discounting task, "I want my damn money!" The present results can be taken as support for the house-money effect (e.g., Ackert et al ., 2006) , which is the finding that people are more risk prone with won money than they would be otherwise. Participants in the present study discounted won money more than owed money, suggesting that money they had won was less valuable to them than was the same amount of money that they were owed. It should be noted, however, that the present study dealt only in hypothetical monetary amounts. It cannot be assumed that the same results would be observed if actual money was used. With that said, the results appear consistent with data from winners of lotteries who face such a decision with real money (Baker et al ., 2003) .
Although participants treated money won differently than money owed, it is not possible to determine exactly how they perceived the owed money. It is possible, as the above quote suggests, that some respondents interpreted the question as referring to money that was theirs and that they had lent out, and were now expecting back. If that was the case, then the owed amounts were not gains, like winning money, but rather were something being returned. On the other hand, respondents may have interpreted that particular question as implying that they had won something and were now "owed" it. The latter interpretation may have contributed to the low observed effect size. In other words, had the questions been worded differently to maximize the difference between winning and being owed money, the present effects might have been larger than observed in this study.
Several other caveats in the present study are noteworthy because they may have influenced the results. The first was our use of the FITB method rather than the more traditional method of dichotomous choices between varying amounts of money available now versus a larger sum of money available after varying delays. The FITB method was used because it was possible to collect a large amount of data very quickly from a large number of respondents. The present data were based on 32 discounting questions, with 16 discounting questions answered by each respondent. To generate the same data set with the traditional dichotomous-choice method, each respondent would have had to answer a much larger number of questions.
One positive aspect of the FITB method is that it avoids the problem of multiple "switch" points that can occur in the dichotomous-choice procedure (see Weatherly, Derenne, & Chase, 2008) . A potentially negative aspect of the FITB method, however, is that it is considered more cognitively taxing than the dichotomous-choice method because respondents have to generate an exact amount (Smith & Hantula, 2008) . Smith and Hantula also reported different discounting curves with the FITB method than with the dichotomouschoice method. Thus, it cannot be assumed that the present results would be replicated if a dichotomous-choice task had been employed. This possibility is bolstered by the fact that equation 1 did not fit the present data particularly well. Other researchers may wish to attempt to replicate the present findings using the more traditional dichotomous-choice discounting task.
It should also be noted that participants in the present study who were asked about money they had won did not discount $1,000 more than they did $100,000, which would be expected from the research literature (e.g., Thaler, 1981) . Participants who were asked questions about money they were owed did discount $1,000 more than they did $100,000. Given that two different monetary values were included as a manipulations check, the absence of the effect for the won money group is of concern. For instance, it is possible that its absence is a reflection of the FITB method used in the present study. On the other hand, it is possible that the result is accurate and reflects how people conceptualize won money. That is, it is possible that people discount won money equally, regardless of the amount they have won. Unfortunately, it is not possible to discern between these possibilities given the current data set, so further research is needed to address the issue.
It is also the case that the present results came from a fairly homogeneous sample. All respondents were attending college, and the vast majority of them were Caucasian. It is quite possible that a more diverse sample of respondents would have yielded different results. Additionally, the present results might have been influenced by the monetary amounts that were used. Winning or being owed $100,000 may be very hypothetical for a young college student. Future research might find that more "realistic" amounts produce different results.
Overall, the present results have implications for researchers who study delay discounting of monetary rewards in an attempt to correlate rates of discounting with other behavioral phenomena (e.g., gambling; see Petry, 2005 , for a review). Specifically, rates of discounting hypothetical monetary amounts may depend on contextual factors, in this case money won versus money owed. One approach researchers might take is to phrase their questions as ambiguously as possible (e.g., Smith & Hantula, 2008 , asked "Would you like [a] $100 today or [b] $1,000 in one month?"; p. 941). The down side to this approach, however, is that it is not possible to tell whether respondents treat these dollar amounts like money they have won, money they are owed, or neither. Future research can address this issue. On the bright side for researchers who study discounting of hypothetical monetary amounts, the effect sizes reported in the present study do not qualify as large (Cohen, 1988) . However, with that said, researchers should be cautious when interpreting data on discounting of hypothetical monetary amounts because discounting may be influenced by contextual factors in addition to dollar amount and delay to receipt.
Besides spurring us to urge caution when interpreting findings from delay-discounting studies, the present results raise a number of potentially interesting issues that could be addressed by future research. For instance, in terms of gambling research, the present results imply that participants wagering money may do so differently if the researcher gives them money versus if the participant is risking his/her own money. In a different vein, what other contextual variables might influence rates of discounting? If ownership of the money (i.e., being owed) is influential, then that implies that people would discount differently when making choices for themselves versus giving other people advice about the same decisions. In behavioral terms, what the present results demonstrate is that rates of delay discounting can be altered by establishing operations (Michael, 1993) or setting events (Kantor & Smith, 1975) . Finding other such establishing operations or setting events would be a worthy pursuit. references appendix X times = 1 week, 2 weeks, 1 month, 3 months, 6 months, 1 year, 5 years, and 10 years Owes You $1,000 If someone owed you $1,000 and was going to pay you that amount in X time, what is the smallest amount of money you would accept today rather than having to wait X time?
Owes You $100,000 If someone owed you $100,000 and was going to pay you that amount in X time, what is the smallest amount of money you would accept today rather than having to wait X time?
You Won $1,000 If you won $1,000 and were not going to get the money for X time, what is the smallest amount of money you would accept today rather than having to wait X time?
You Won $100,000 If you won $100,000 and were not going to get the money for X time, what is the smallest amount of money you would accept today rather than having to wait X time?
